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EXECUTIVE SUIVIMIARY A
.' Part of our College mission is distribuLtion of ' ,he A
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enhance insight into contemporary, defense
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._ 1sights inht) tomiorrow_

REP',RT NUMBER 85-790

AUITHOR(S) MAJOR ALBERT A. FALCIOAE, USAF

TITLE MANAGEMENT OF OPERATIONAL TEST
AND EVALUATION (OT&E) TN
STRATEGIC AIR COMHMANr

I. Purpose To deter-mine if the present decertr-.l ized OT&E
organi zation is efficient and conducive to the i;mp.artial ;ty

4ecisrar' for objective weapon system asse _sfi- :,,d r I:po-'t;",9 ,

1! Problern: Although the weapon acquisi io , p1',,_;e:s_ has made
i r, r C t improvernents recerstl . , s5,r c. J-_ ,r, . 'e : he

Testing and Evaluation (T&E) of the woapons the Air Force
acquiF es still exist. As presently structur ed, the conduct of
IITPF.F -n q ';' is fragmented with no fewer than 17 org.anizations
par ti.ipp.tinc in some area of the testing proce.s. Thi.s study
a PSlyzes thether SAC methodology in -)erformi rnir 01&F is a solution

h 1F r'! ,-,blerr. or whr.ther i t mer.e y i b ira #rn s..Iready
r 4 er, f --- stem.

T T T Data: Since 1970, there ha5 been a cortccr.fed effcort within
the Air For ce to r Qanize T&F so it cAn prouir e ccst---effec-tive
ard r e) .3ble we,apon system... raragemrnrt ok CC, , .E prQr ams

,,er e ir a rr ented arronq the operational corriman,.z i.jf? i h r-.',il1ted i,
rc- one hay i tg the au thor i ty to speak on :r,J d-deve I op ov.er a1 I T&E
p Ic y for the Air Force. Ir. tn attempt to f or b Iy r es le the

t'I T e, '4 . 1c were tfasked to r ecrganizc I f11.1o

mnee the- e d ~Ic~. i,,c reou remer, t -of I&E. , I , d or,.ep

. . pr -i h,-)t a contr ersv, deve optd ol iitroi
th,. r;e.. , r-,cy . , dir. .. torate ir, ch f i ie .,



C CONTINUED
esttab ii -hed in !V72o This ne w organization, hcwt u-er, wa _

bas l ca 1 I power l s s i t had a voice on i r; 0T&E ir, atter t h" t
pertained to the Deputy Chief of Staff/Operations.

v poe i st ruQgl e among the O, O , and BM wa-_ the pr i ma-sy y
v e Or-, SFC did rct cen tral 1 organ ize. The consensus .as that
such an or qan !za t or, would be best; rouever , all thr ee coked at
the ordeal as a zero-suM game, and as a result, the logical
cour. se of action to centrally organize never materialized. SAC
did not want to change the present way of conducting OT&E;

evtir theless, it was faced wi ith the di lemma of not compl>ing with
current Air, For ce directives (AFR 80-14, AFM 55-43) if the>' chose
to inar, tain the s tatus quo. Shortly after the establishment of -
the Air Force Operational Test and Evaluation Center (AFOTEC),
SAC took action ohich undermined the four previous years of
attempts At reorganization. DOV was disbanded as a directorate.

it l under pressure to establish a SAC focal point for all SAC
OT&E, DOC) wjas of#'cially listed as the the SAC point of contact.
Whir fr. division met the r equirement of the regulation, but had
r, defined r espornsibil ities and authority. In essence, SAC OT&E

Ir aizat:on ir, 1?76 , differed little from the inefficient system
f+rst Identified in 1970. There is no appreciable difference
r ,Ar tue way SAC c onducts OT&E today than 1the way it was

a, _,-p n:-ed: 19, 7."?5.
I 6

uci,' As presekt y structured, the conduct of CiT&E

i tr ' iu Corrmmand remains the F r.agmented organIzation''~~c "-: ii di z a:. td i; o' " Ths
.-,Q t - 192> Th.- numerous o.can rat ions

r tpeti[IC)I ;i-1&E and the iack of a decision-making agency to
o i o : grarri makes the OT&E procesas inefficient. "

I , K I* f Ir (i sm , u n c oof d i n a t e,1 i n obj e c t i e
II -1 clr, i ng, test i rq, arid report nq. Ef4 ic ercy aiid

- s -fere socr ficed at the expen-e of retan ing ,oer ,..
rc r ,c . d n i z a. t r-irn a 1 i n t egr i t /

.; - _crim rrei,-d.ait or.i 4.8 is only one par-F of a dynami c system,
S, o rO c ,s. It req i ret c onstant review, and the

ctt i ,- f rT&F ,a e .. I at all Ieels to ens-ire that it is,
,pt ' pe fur med. 7t re -f rom the present wa of doing 0T&E
t .,A e p jr' ,j1 L'eCaus t i t is in te best interest of the

HF or . To e,:r, ,4 1t, the Aircraft and IJeapors Test Divi s-ion
C ri tr .. .... .t at - a a ir ec t or ate. This- change w ill g i ve

*. C A -,' Li I it .rd p estige to an oroanizatior, that is supposed
i r .. U - " ,r, rout for OT&E. A second option is for the

''I
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Ch apt er One

INTRODUCTION

SAC:KGROUND OF PR06LEM--

ee ra,e u ri gr ea t tr ides toward iamprovemrjen t in the Te-t
.ricl E.,-lua iori ,.T&E) of the weapon system acquisition process in
C [I e ars; s c.,'e v,? r , s i ficant pr-oblems still remain The

1eo. a tHccou t i r0g +- i ce (GAO) reporteo in 1983"... the U.S. is
i.- .. ,. 9 bi I onrs of dol lars worth of weapons vii thout knowing

-e tner the..' can do the job because they have not beer adequately 
t' 2; the probl err, ,was mor :, dr arnat ical 1 stated by Dr

, S, Foster , Jr. , Director" of Defense Research and
'e er inQ, in Au gust 196?, "Our past and present methods of

.q.-4i ng weapons hiave lost us the confidence of the public and
r fthr cater i rig our country's future secur ity. Unless we change

,.r practices drastically, our. future ability to deter war and
g ght can be seriously jeopardized" (30:1)"

If one looks further. back into the history of the
ac_q,iisition process he sees that time and time again the Air

, s c7ouqht to task fo , its organizat ion and ability to
efficientl ' conduct test and evaluation. As early as 1934

f.:. re ar of Ldar Baker recommended the Aiir Corps establ ish a
--pinate Lranch for research and fl ight testinQ" (31 :2).

Th importence of testing and evaluation in the weapon
j , -oce'-" Is not in question. -he cr i ticism bor ne b.-

-e fr ft ,t1, years .s rot ore of do we need it or rot, I

it I q J-P o1 0 , car ,,.,e do i t better? The Ai r Force has made
.r .r, I Frr -.e t rimprove the sYster b/ eatabl istnQ an
ndependert test ageric;.., now called the Air Force Operational . .
rest and E,-aluat ior, Center (AFOTEC). However, wi th the advent of
te,_hn:Dlcioq a] I sophistica'ed mul ti--mi i ion dollar weapon systems
th .h T&E u_=iu ra i : s mo-r e c omp I e t h, r, e,er No one agenc y, such
a: :-OrE-, can be ex pected to carr> the bur den to ensure the
su,_e s: ul trarsi .-n o f a weapor, y'ste r from acquisi tior, to

t , p Ile to tar .r- t

h e u- i no co t irid ha beer gi -nger gr eater autonomy in
C- eIopmer et e nd E,., lu;t on Dr& T , and Operational Test and

-" _t n rr T&E ,,f p,,r sist rns ,i i ch the havF been

, 4 ci . The .Ict -r ., f , i , t c er at r nat rpabi 1 i t s the
: ,, ,1 ' ,, ; , f { l, ' .. , &c rn a3. Circ .t s c the

:- .i:: .. . . . . . . . .... . . . . . . . . ..::: ::i/.. -._- --.; ,- .. :;/ :-% ." : . ._- : ,: . _ - - - - .: : . --. . .: ..
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re r, f !-ri T P,& F z maj ) I~. s r A, ha~ P- cesc r; c ,rq- ~r td to0
h r mar- ., -tud , addr ssed Ii the pr,eyi ow :h. r 5.,P 55-57

desI Q n d tc rp! -, the testin rg proce T s 7 d c- , u; d f, ar1:-e to
the orQanizat;ons- per+orrninq OT&E. HowJever, it 1so rea+ -firms
that there is no one ageric> r-esponsi bi e for. fT& E q i ck g ance
at the abov.e dat a shows that both the XP and DO c, i, i t ies
p :--.4or-m I OT&E, OC-r':T-E -A rd FOT&E n ar , .... r, i,: aD rd

u.s Y's err, .
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S o~ i ( 00"-) -1 ,, ie r .jour th(ii;t c1: i
i i s i t:- rh r on-s i "r t r", . . 1: ,- t B ,j .'h t OP a .t i Q P - :[o l sD - t

P ... i _ I ,C 1 tii a t:, e of 01&E. Be]o,,w is a SY -f il kt I-O

c. t, E, t e t, . tinq IT&E -t dep icted in ' f i.VP 5 5- -

on] ki ,, C. Il-&E oDf c ornr n i c; t ionf t ,,-_ Ie s, -ubs> S te ,4 t? :: "-

't c ' Ci C1-4' i I C "1 " 1 <rt tC.I

H,-: L... t': I& - C-f t) se ia: i 1 t is n td ri -"'

t ng eq, c.-erc t ard off--base I Ct1 Re i-pr t .

c d Lt I ,-_t F,r tE I tiT .E ard c rc, 71c t FOT& o .-

"l t: z i I elfi ub-s -st .iri-, a n d equ i p rne-* n +. i rici IuIe

t i *, i" t a ri 1 I iJ 0r he, ii es 1 e
C ;f f" idE , i iioraI F i t>. w-apons, re1ated

t I a e ',M s ard El c-C t r -.)i -I I
v-.JU .W .;,- qU e5 LEI ti equi pment +or aircr . in the opraton.

L 'ii L 31 IJ tu t -0 & . Qua. i ticat i or Te-st and Ev I u at ior,
j.I _, .i t: i :.t or test i ic of I CBM weapon sxstem's,

3.10O' anr J eou I prien t .

D .O ':r -,c , fnT fE r- adar 1b_,orMb scori no sys tems and

,j & , .- . . E and F0T&E oi aircraft

t r t iiE oJ iGE wi-hen s eparate Fo mI major
.. ., t L, s tem iJT&E.

2 i dOlt i U-rE of muni t:ons AGE when ceparate from

....-tem or substem OT&E.
e _r,e a the single point of contact within the [ 6

_ E t rI r -- ind repoi-t in upon request.

i fit ,c r- ir al ar, al..si i uppor t to %LC lest .-

t F,' our. tr e ci by NR for OT&E include aircraft, l
-, r rE rr, i ss i es, command cortrol arid

a Jeaporc and I CB"s.
I(& oI e ecIur t"' s,'srers: sub--:,xstems, and

-I O-i:L , ; 7, 'u,'.ei I ,nc e and Hiss le -

f4 j ',Iefi t ,

F- , , t I GI ,t r ,)rria ss arce '-- tenls. Serves as
, - Fi-,L d r El i ir e d b)" . iiFP 80-38 .

, *, c- 3 r L r f f , e x ce p t c oruri ar, d c on t r o

' Ci. i, r ;(I iikII fC r 5s, and airb orne m issile
i r, f -1 F. - + r, i( ear and conventional

I t cr + ' )cnt fc i c ard r eIeae
, . p - . . r f t in the operational

o j, , - ,-I !- . f I i fe uppor t systems

r! 1) V- V wea o x ii.7'{ ccr' ci, I r ,, #. ,T '_[ [ t: t NE d ,j. p inl syc 1.ems ,-.:'::

t . e doa t4 '. C th t the bull of the

I I 1 fnled t > D .:': F'iar ar nd
f d -I -C- t Or t P RC t u] -1 1
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Chap ter Three

OT&E REGULAT IONS

DODD DOCUMENTS

t,,t. bAC 0[&L hi storical background cormplete, it is now

c . to look at tha present SAC organization and return to
• e as to whether OV&E is being efficiently and

c' tivel' conducted. This section will analyze OT&E documents ."

-nrd hotu they impact the current SAC testing organization.

T'jere are numerous significant Testing and Evaluation (T&E)

dnQrcu mnnts. DODD 5000.1 explains the role of T&E, "Test and
' ton ic, shall commence as ear I a:Ls possible , .the most

I e.: -st environmert possible and an acceptable
-cr, tation of future operational system will be used in the

(.9:3-1). DODD 5000.3 addresses independent OT&E policy,
n h-r DOD component there will be one major field agency,

ite anid distinct from the developing and procurement command
-rj Fr the using command, which wi ll be responsible for OT&E"

,e Havy had such an organization, the Operational Test and
.Ai ; -ton Force kOPTEYFOF), before the 1970 SECDEF memorandum.

: .*. -. rtri compl ied with the memo in 1973 with the establishment of

Ze, ational Test and Evaluation Agenc, (OTEA). The Air Force

-.!.c i ed sui t in 1974 with the establ ishment of the Air Force
*.D:_ aional Test and Evaluation Center (34:9-10). The Air Force

.l3 implemented DODD regulations through organizational
-j:iments, AFM 55 43, and AFR 80-14. SACR 55-57 was written to

,'-,pi ement AFR 80-14 and del ineates the tasks and
-ponsibi i ties in conducting OT&E at the MAJCOM level

AFM 55-43

-e.tion C of AF-rI 55-43 states two general responsi bil i tie
II The MAJCOM i n conducting OT&E, "Establi sh specific command

.,ed'jres required to implement AFR 80--14, AFM 55-43, and
ac 'ated Air Force regulations; and establish a command OT&E

vCCdl point" (11:3-4). The manual clarifies these two
I. Pc tives.

a Fhe 1)JCOM;"s, as required, may establ ish specific
. ecIe, command procedures, and ojiidel ines necessar y to

,,plenert 4FR 80-14 and AFM 55-43. Ihe command OT&E focal point

7°A



s. the f':cal pc'u t at SAC for OT&E?" , i hr ug~ J t +udr s.

-F-2 90111 was comp] ied wi th on 18 Ma,, 1-1 he 1 th r ii rft
Test D iv is ion (DOYV) was made the SAC f ocalI po in t f or OT& E
(24:--) However, its responsibilities arid authority were riot
de f ined. The division did not report din- ctl/ to the Ch ie f of
Staff ; did not attempt to conduct OT&E that was rot wi thin D00
char ter; and was not responsibl e for, the accuracy . rrd
accoptabilit-), of the planning, conduct, and reporting of- OT,11E
o* wich was not under the purview of D00 (33:--). Except for.
de f in inQ add: t ion&I respons ib iIi t ie s thr ough the i mp Ierren t tt ion
of SACR 55-57, the Aircraft and Test Division wa th SAr : tCe st
F-ca0 point or paper only.

In I &to 19"76, the Secre tar>' of Defense asked the D'ef nse
:cernce Board to determine i f the Air Force was doii too much

te~ting or testing inefficiently. Dr. Eugene Fubini, th s
chairman of the task force making the repor t, stated,.. .I it tlIe
or no overtesting is beinci cenerated . .. the so-caflled test arid
evU -u?tior, gap continues... (31 :5).

The SAC: CiT&E organization has changed little sinice 1976,
except for, an attempt by the DO in 1983 to assume control of the
41200 Test SqUadron. However, the volume arid complexity of weapon
testing has increased dramatically. Although the compromise to
establish an OT&E focal point seemed to appease the Air Staff and
DOD, muc h of the OT&E r espons ib iIi ty i s sc a ttered thr oughou t tthe
Command.- SAC OT&E struc ture i s more f ragmen ted roto than i t was,
in 1970. The XP arnd DO have gione separate ways on w.,hat and how
C'T&E is per-formed.

A recent GAO study concluded that eval uat ions o," weapon
sys tern, per forma-mnce were "too fragmented to pr'ov ide :.coherent and
rrfr-rinrc'4l rirl-urp of a systerms progre:ss (I :?I-t0 T h i' szam e
s t udy proposed the establ ishment of an independent testing office
wi thin the Pentagon. The new orcianization was to have taken
ckarge F;: [.Joiember 1983, butl onlx, recently has the coroundwork
beer. ' aid for its establ ishmert. The reasoninci behind this
ini tiative is the removal of a possible coniflIict of- interest

si, L.ern '-he- PertAcinn and the i ndustry of+i c ial s Luhc produce the
syystpms (1:I-IU). Although this agency will have I i tie to do

i t1A I I:0 OT&E7 O i ts e s ta bIi s hmne nt r e e i ipha s i7es ther. i mpo rt a.n ce
tsir'ne p 1aces on an imparti al test ing program, and secondi, i t

ri-i ,-)r !?t th- rot i on that conduct of test Anri e ,k - icor,
p m rr c no 1longer under scrutiny.

A!



EM'ERGENCE OF AFOTEC

r abov.e information, and the reports provided by Other
a-'.tiorial commands to the USAF OT&E Committee were said by # ir

S ati tc_ have beer the basis for the Chief of Staff's decision to
i1;fTr the Air Force Operational Test and Evaluation Center

(7.ITE CI This organization now gave the Air Force a stigie
~~rvto managfe a]ll major 01&E programs as or igi nall1y directed

by the Secretary of Defense in 1971 . Although AFOTEC is the
icp-pnnsible operating agency for OT&E, the maicorit' of the
r'cu ces to conduc t the tests come f rom the us ing and suppor t i ng
cnmarids. Using commands (SAC) retained QT&E responsibilit ie s

:,-i nim-r,aior OT&E programs arid therefore should have pursued
:;Li~directioni to reorganize (11.2-3).

FireL- ma~or plans were proposed in late A974 in :a final
,:-.e.<ipt to resol ve the reorganizat ion dilIemma . Option one wias
riat all OT&E be placed under the control of a single manager;

ir on Lcwas a di stinct separation between In itial Operati onal
i EE arid Ev aIu at ion (IOT&E), and Follow-on Operational Test and
Evaluation (FOT&E); option three was the separation of Aircraft
: rd !17811 OT&E, In the last option the DO would conduct all QT&E

A r; ~ t s~i~~arnd the XP would conduct a] 1 OT&E o-f ICBM
t ivs. Il three pl ans apparentl y were never ser iously

,__JI dtd i ice no addi tional studies were made to analyze the ir

he rnjergence of AFOI'EC solved the problem of not having an
*r; -1-ndcnt testing agency, but did i ttle to ensure the Services

w,_1 comrpl - wi th the original plans to central ly organize their
I2Jr tes;t activities. In early 1975, the SAC/CS advised the DO

Fi~. v0 t Urtr act ions were to be pursued or implemented in the
A- of OT&E ( 36: -- This was a puzzle in light of the fact

il. .t the~ Serv ice reorgan izat ion requested by' the SECDEF i n 1971
.d a.t i I Iot b e en c om pIi e d w ith.

n~e SAC/D0 responded wi th Su~rpr ising and unusual actions of
.1 j..wn. He dec i (ed riot to pu t up the fron t of complIy ing wi th

80ac-14 and imredliatelIY di sbanded DOY. His rationale was that
t 5ti, n3s not going to organize for OT&E, then, he would organize

-o-rrper ;.t i ons . DOO arid DOM Directorates were formed, and DOT
a~ s e st rULtu r ed . W iith the dem ise of the D irectorate of OT&E

Sthe rseal f zat ion that SAC would not comply wi th the intent of
h E- r egu I a t ion ( 36:- -)

I t waE noted at the tine "the disbanding of DOQ was a giant
pbackwards for central ized management of OT&E" (36s---)

(fl''-AC got involued in December IIY75 when he was informed Of
non-compliance w'ith AFR 80--14. He immediately told the XP

.nd DO to resolve their differences and bring about a
r -crgar iizat ion that woul d comply wi th OT&E guidance (23:1) And 4
sc, ,f our years af ter the probl em f irst surf aced, SAC was st ill
71-jilder irng over how to sol ve i t. Everx time someone asked, "who

9
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As a follow-on to the briefings, the Commands were asked by
the Air Staff Board to report the number of man-days involved in
OT&E, and to identify the agencies in which they were located.
The SAC report revealed that DOY accounted for 8%: of the SAC
total . Bel ow is the estimated number of man -years devoted 3
OT&E (19:1):

a. AIRCRAFT SYSTEMS; DO 83, XP 92, LG 24, NR 2
OCS, Operations

DOV 36
4201st Test Squadron 32
DOC 6
DOK 2
I CEVG 7

83

DCS, Plans
XPF Some 
XPH 2
4200 Test Squadroni 90

92

DCS, Logistics
LGM
LGW 2
2MMS/NT I

24

Scierce and Research 2

b. ICBM SYSTEMS: D0 13, XP 26, BM 26, 1sTP$I)G 809
DCS, Operations

DOV 12
I.., OC I

DO1 3

Dc.., Plans
XPQ 14

BM 26

I S TCA D 80-11

I
I
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, J . t e nore f han >.F' iJ t II iZ kt i Cr, for tthe [Ci to

t i i , ' tI ... . , - , r, br :r h F ! under -: i, r e itnrfaq e ieist
[I ' ide t i f I e- tc, the P', ir St t f a the S-C T -

I 14 .pL _hed ori 12 t1 3 - 1'72'3-, i' I) il iurthe f-
t i r Fl ti r,l i : .iTta l E I J ri ordJur If . ir, -i E . I 

t ... f err, e t t o tie ei tat b I .t-lnei r t of &e + c ( Q I 

b for xl1] If&E. r >:, t C"0 t . F letter
- .-V .. r.:,*, . ... ~ 'I Iom r , clrer " IJC.-I_ t4G::-_;C , rr' -, t ~ 1c , or the <F'.].-

t: leari s tud, the feastb, i i t Of corpor at i i-.-

I i .Eluation BM: into the OT&E or. ariz a tIon

S r, f irr, the Ch e -i 1t pr-epared -a mFe.-sae to tee
C, T - C' relea.se, i nqu ir ing if the e,.al u at i o and ......

r&,r ot, +i I CtI operational tests were considered OT&E under
J'7 14 Although ICBC0 test ing was the subject of

t _ - tten t in the new regulation, L..i i th Joi nit Chiefs of

- J C dir rtw.,e bearing heavi ly upon the conduct and
i-r t ir, the Air Staff did not exclude missile testinq from

, , yr c f te-.t and evaluation activities listed in AFR
;4 1 11 h t o f th i s new,, i nformat ior,, SAC/CS convened

i o' Ii : e ser icr t :ff to con . i der i ncorporat i ng BM into -

-F -.,r , z t i on. Aree en t w.as reached by al present
--. or 01 i,-e.,er no add i t i on& I steps were taken to ch-ange

V I u t r t- 7 :w

, e 1 I r-no.n at the " ir Staff that S .AC- had not formed a
, FA. a , e r,,: therefore, SA' along wiith other operating '

.. J i a s t e-d to bri ef the IT&E Coimittee of the Air Staff
F' C.I i i i rsd OT&E program and org.an i za t on, n 1 --.

I,r urT, ers t gqc. i n --ur f -aced wi th i n the command con wihat the con ten ts 0
h t-1r efr- f i hoi I be, s ince an br ief ing presented would

'. e . r-rnmfi or, the A ir Staff wanted to hear. The VOI NC-
rle c f , iir to brief what existed at SAC. No effort was.

C r, n =me t I.I ly transfer functions or manning to accommodate r
5 5 :-r~ n,- ,. I, I--a- 1'973, the br. efing was gi ven at the

T-er, h-on The ric or responsi bi lit i es reflected were: S
P - responsible for all IIOTt E except for ECM. ..-.

b - . F' i r e spons i b Ie for a. I 1 CT&E of Life 'E;uppor- t

[, i r - .pan -r i bl e ftor al 1 CT&E I ess s Life Support,

1. -li a re-pnsible f+or the v,..al ust ion o0f bi:l 1 i st I C

e i pe-spc nl:' ie c or the an zltyI.i s and evaluat cin of
; ,t w st Elerna . "

f , * .! Tre -t a nd E v a I u at i or, Squadron L inder XPH, s
LIt. for t he I T&E of the B-I_44.'11 I I - - t I under DO) i s r. e s_ p con _b i I e f o r

'I Ti 5 qu adr on , under. [tOL) sarsoeil o
h h ch sh r t P-a e Attack Mi Esi 1 e ( SRA ..)
h I ft 'S rAte ic Aerospace D i, v sior, i respc 's- e i-cr .Ii r

I r i f r, Or ballistic miss ile OT&E 119:4-- ,-

Z0
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Hh 9!t ,rr }-.: le abp ::.,er H ,. , ,.j , ,r .. F  i

tc,:r t e, , ;,cr B 1 " r_ , t c . 1[ -i ,E& c. 1_ o',_r i (, ] ,r ,, .

pointed out th t 1T &E B r, rter . ,zr t ' ,. 4'j, -

pr. ce ., and t eretore ,=s in the r.E.t .d,'3;r, .ue* -' t- .-
c rduct tIm el, _ c oi t e i ectie CT&E rce,- '
haric1. b de f ili tion, OTkE pr, ject' i re to .1 - C'r<* , -1

c pe at I oal, fk per orre 1 , There t. . ir d.- e .p r e ac o:, r .

m C .t - ose ; + i t t h e op e r a t I c, n I de + ! r, I t I or, , -II t
more abl to corrpr-ehensi, el ; and cb ect ve . deI j,,

_e r E, i u t ab I I t Y The 'S-i - DO _ tate ., e I'-: v
pa n r n fCr W ea!Por, s .sterr,.s are r-ightlul I. the .-F F,
tet ino and O:perat rIn the .- Btems 1 s i , oper , r I
jut sdlct,,:," '.2:I). r~e.erthe1}* . , 1e.',c ,: Tr:E;rw- 4-_* . .

. r.,o .ed T,_TE orc _;r z t , cq4t :k ,
the recom er ded reor-ar, izat I on. consi de ab Ie p-- . :i ,
*rnc i _ , i e c ener a ted on both .i de.- of the con .i

vcr'Jrmer, t. papparent lack c;+ Quid-Dr ce f o the ,fli f.

hcp 1 i c.ted the Issue mThe rratter r..a' temp:or-ar- 1. c-hel ved urtl 1 ': ij~ J n '1 L .,'e! 3

er , D . i C) tc, I.F 1etters cal led attentior, to Gerei 1 F'., r,
st t.ted de d re I , I Jul y I Q7 1 to have CIT&E r e tru - urt u - .1-rd
un,-der r) rc-l e marage mer t t.,i thin the oper at I nl comards

I th ink, our people have del i berated suff I c Ien t 1 or the
com leities. of establishing a Directorate +cr

,p er. t io na1 Test and Eval ua t I on I t seems .e rre ,

ener aI agr. eerrent that such an or. iani zat i or n i
e. senti ,I but disagr, ee onI.' or, the "ha i r spi, itt n "
i I-. f ,'he t 1urict ions are OT&E ard o.h ' ch +-_ D 1 i I F, 1c,
t h e , t e Q o r. > , er g neer i rg de s i gn ard de,.e 1 c rr, .

r e i ze we .ar-e buck i ng -rme heav i 1, en tr er, ched
,- -,, !or. .. er , 1 'te rF'I .'r er, t : ' t ;,

1i(fE Ad Hoc Comrr, i ttee proposal or>.x r-e iuI ted ir a
pc, i i or, that essenti all r ma i nta i ns the status quo, I n

-- te =_t 5 rd e,,alu-t1, n I submit that f the
r t r edui,danc . nd fr. agmen tat i on of e+.for ta. in

mI I i- t Ftinq , as the best s 'ster, ,,,e i.o'..j d r t h e

4 J c , ,um rrt her , thp r" F - , E ,, I E I

f . - HO IJS~ F *t~+ I t t -D 11r C ;- cr, n :I I na,' ar 1 '7 2
C d h rd rot fform .1 > rs p1cred ,,r compl Ied r..i th the

re - - ; -, . t i ah i r, ant A .t - r, 1 fhr Ir. gF ,i t h h he
r. ., spcr I bi I i - f r, e.i... .r o, 1 uedare.

i- , r t r, z-T.k ,-, tri 'e r -

hr'J- ,..ee.- 1 .$cr , 16 .J r u.r I ' '7 , i utenantiI General

rd, r'rr,,it , [,e- er, . [it e.,r - cr for Re.e rcl at-,i7 d Fqi rC4 --, ,I Io
' . . 1, 'h e I I[- , a- Fi Ie * a -ri Hes, i Be }

, V ; e , , +h, reo, ra I o. n I _tud , ar-i the pr o po alI for the

F r,al Ie.t :I, [ , 'i , A- I r I e CI

:" *i' . . rIe r,! , r P. r 9r t zi . b.n L r,-J i iu. i- l
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Or. 20 February 1971, Air Staff of fic iallIy tasked Air Force
tlajor Command-3 'MAJCOtls) to reorganize. SAF memo to SECbEF
asitured act ions would be implema-nted by I July 1971 :

Dr . Luc as , Genier a I Rvan , and I have di scus~ed i~t i erigth
your memor 3ridum or the "Conduct of Operational Test anid
Ek.aluaticon." Wie agree completely that improvements in
oiur weapon s ,stem acquisition process and particularly
in testinci, can) and should be implemented. I assure
-- 11u that Air Force actions to improve testing willI be
mplemeted b> I julIY, 1971 , arid that our systemnI%

acquisi ticr and testing methods in the immediate future
I MOE iTt yoiur r equ ir emerits arnd standards ( 15:--)

e sp respcr e resulIt ing f ror, the 16 February 1971 Test
R. -!.j Board was the formul at ion of an Ad Hoc Corrvi ttee to

a ordina~tedSCpsto ntecmedd actions.
meeting was chaired by the Deputy XP (DCS/Plans) to explore

tht' meanis of complying with the Air Force Chief of Staff
dir ctive. The committee determined that operational test and -
i7-} klJition within SAC was divided between XP and DO

fK; p~ratj tis) , that the I ines of responsi b] i ty for weapon
cy: -rr test programs were vague and overlapping, and actual test

tr- t% were overlapping and redundant. After considerable
dc',i Lerations the commi ttee recommended by majority opinion that

CtT&E Directorate be established under DCS/Operations with
r-Ecponsibility for all SAC OT&E weapon systems and subsystems.

'econsensus was that for effective management, all the major
olements of OT&E should be pulled together under one agency. An
i aimed iate con troversy , concerning intercontinental ballistic
vi issi Ile -,I CB) func t ions, develIoped be tween the XP and DO
c ommu n ity. At that time many of the missile operations functions
~id projects were duplicated and overlapped in the XPQT and DOTM P
Jiv is ions. Combining these two divisions, as was suggested by
Whe corrriittee, would have eliminated some of the confusion on
testing responsibilities; however, XPQ did not concur with the
:oM~i t tee f ind ig. ( 16:-)

P:r cm the onset of the OT&E argument, XPQ essentially stood
.lein resisting the integration and consolidation of missile

st e f fct 5. As the MIINUTEMIAN Program Element Moni tor (PEM) for
-3 IC , \FO was reluctant to relinquish its organization and

sources to a consolidation, despite the OT&E Committee
r re comme nda t i otis. It was apparent that there was no simple,
r~oncortroverstal solution. But the argument that consolidation
of the ICBM OT&E would have resulted in loss of "expertise" and

r nugr am d irec t ion was not val id. The plan was to use the same
people in the consolidated organization, although some "empires"
'jould ha-'e been reduced (14:--).

I t must be rioted that the problems surfaced because there
> rho diifficult choice of whether to locate the activity under,

5
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program (27:1). Criticism continued to mount in July, 1970, .h'r
a Weapon System Evaluation Group (WSEG) study of air-to-air
missiles, Project Dead Eye, again pointed out some serious
problems in OT&E, "These deficiencies are not just peculiar to
the operational testing of air-to-air missiles, but cut across
the spectrum of weapon systems. The process does not include
comprehensive and continuing evaluations of the complete weapon
system" (29:1). In AugL t, 1?70, an Air Force Ad Hoc Study Group
reported problems of overlap, dupli cation, test support, adequacx.
of procedures and funding, all deriving from an unclear OT&F
pol icy (4:--) .

A Secretary of the Air Force (SAF) memo, 8 January 1271,
recommended the Air Force develop a program Which would integrate

essential OT&E requirements and would serve as the basis for- the
direction and control of AF OT&E. The memo also said the program

should clarify and align AF OT&E regulations and design~ate the
Deputy Director of Operations as the Assistant for OT&E to the

Deputy Chief of Staff, Plans and Operations (5:--).

On II February 1971, the SECDEF established a new OT&E
policy to the Service Secretaries based on the studies that had
beer ongoi ng:

Although each Service now has a somewhat different way
of organizing for operations test and evaluation, it is
appar ent to me that this function can be best performed
by an agency which is separate and distinct from the

developing command and which reports the results of its
test and evaluation efforts directly to the Chief cf
the Service. Moreover, within the Service
Headquarter's staff, there needs to be an office with a
clear OT&E identification to provide staff assistance
directly to the Service Chief and to provide a
headquarters focal point for the independent OT&E field
agency, Accordingly, each Service is requested to
restructure its organi zat ion for OT&E along the 1 ines
specified above. As a second step, I am establishing a
Deputy Director for Test and Evaluation with
acr c'si-.-the--board responsi bi I i t i es for OSD in trst .rid
evaluation matters. This office will review and

I approve te,t and evaluation plans prepared b>' the
Services and wi l 1 provide an assessment of the results

obtained (26--).

On 16 Fpbruiry 1971, a Test Concept Review Board was held at
140 USAF wi th the specific purpose to define the objectives for
Air Force test pol icy; to determine the def iciencies that E !sted

h *he present prograrr,; to deterinne the adrlquar y of the
r -er, t z. . tr i tr, accone, 1 i sh i rg Air Force te t obgcc t i ve€.; c

explor e a! te At i,e test concepts in acconp ishiro test c4oaIs; to
de terrrii ne the pr act i cabi I i ty and des i r abi I i tx o4 estebl i t i inQ 4 n
(Atr For,,e field agency for conducting OT&E; and t inallY, to
Spr. ovi d rc .mrmerdat ions for the improu euon) of t'ir or p t i-t fn

-:I(
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Cnapter Two

HISTORICAL LOOK AT SAC OT&E

Ek)QLUTIIN OF OT&E

I r understand SAC's OT&E organizational structure and how it
c :::eived, it is necessary to trace the evolution of OT&E

r-1i icy within the Office of the Secretary of Defense (OSD),
di States Air Force (USAF), and SAC.

Operational Test and Evaluation (OT&E) of aircraft and air
_n systems has been ongoing since the Wright Brothers were

., -d a. contract in 1908. OT&E evolved gradually in the Air
2- However-, a systematic approach to testing didn't

a. I ize until after WWII when the Air Proving Ground Command
,- . was establi shed to conduct OT&E. This organization

-vi- fel I from power when i t was cri ticized for not providing
t r-esults to the using commands in a timely manner. As a

- ult, the business of OT&E became the responsibility of the
*:irg commands in 1958. This shift in the allocation of power

a decision the Air Force soon regretted. The loss of
, ized guidance on OT&E matters produced chaos tnd
*1- '. J Lactory results for the next twelve years (11l:2-1).

EGlue Ribbon Defense Panel report published in July, 1970 r
,(, ce I- criticized and provided recommendations regarding OT&E
the Services. This negative report brought to the subject the

rtent orn of Conyress and prompted Secretary of Defense Laird to
n i a memno to the Service Secretaries on 13 July, expressing his

-.r'..ew of rma.ters concerning operational test and
e,.,iuat ion ir, DOD causes me concern about the
ob.ectivity, quality, thoroughness, and relative
priority of OT&E within the individual Services. I
bt- ieve the Services should assume the responsibi I i ty
for addressing the situation and taking corrective
measures as necessary (28:1).

In respons-i to the SECDEF memo, HQ USAF convened a Study
4,u or, OT&E (Bolerder Committee) in late July, 1970. The

rpo-t contained a series of recommendations which formed the
for chanQes in the USAF test and evaluation program, and

it,ir~red changes in the oneralI Department of Defense (DOD)

3
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+or. B-18 IOT&E. Apparently, the type of OT&E coid~jct d is ric't a

t~kctc'r in determining which orcjanizat ion does it or sh hould do

I t .
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S UMHA F>

RELUCTANCE TO ORGANIZE

- , ori ze OT-E in the Air Force came about
,- .. tH,_ process was deemed nefticiert in providing

,i: d el i-thbIe t,wieapon systems. r: significan t
to .:. st MPanagemenrt of comp1 ex OT&E program_. was

.rrr,:, -,n among the oper at i onal cormmands w hich r. esuI ted in r, o
,crhe h.:-,.,iS the alu thor it, to speak on ard develop overal1 [ThE

p , - Ihe Air- Forcre In an attempt to favorably r-esolve the
T u i ,-ii'Ns wq ere t asked to reorganize.

.SAC in --house inest igat ions revealed a test i ng program that
n . d e quu.t4. tdeoqu -D meet the expand i g requirements of OT&E. A

-ir :. ec concept w,.,a; prroposed but a controversy developed over
t ,o o the re .genc Y. OOV was established as the SAC
0*7..E F:,-. : I poinF in Apr i l 1972. This agency, however., was

Ir h a.J a ,.oi :e cnl> in matters that pertained to DO

pc,'A r JF tr u le be tiween the <P, DO, and M w a the pr i mar'
r r, C d di rot ,entral Iy organize. The consensus was that a

, -1 ) r_k zat I ,, i IuI' L, e best ; however . both organizations
,,'d a.t the ordeal as a zero-sum game and, as a result, the

* u -iur, o5; O:c c t o to ce tral l y organize never

Ear I i n .. 75. shor t -.. af ter the es taLl ishmen t of AFOTEC,
". I3-,-.d L.'i . o-,k acti ons to undermine the four pr.e,.ious

atempt a t reor-gan za t i o n. The CS adv i sed the DO that
Sr to be no f urther attempts at ;eorganizati on. As a

DO r-' , , DO decided to disband DOY.. as a directorate.
* t -. ' ,.( , tie ri'r qence oc AFOTEC had 1 if ted some of the
- IF ,r r erc4an i ze i nterral y.

I a, '9 c D O .' .i.s off lcially: listed as the SAC focal
+- C-. f &E ,ji th n, de+ined respon=.ibi 1 ities and authority.

i . . r,:e, SC OT&E organ ization in 1976 was no different than
,..n ,. 1 ?7 0. There has been no appreciable change in OT&E

z .r-on beti.,een 19.76 ard 1985.

1'-;'
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Chapter Six

FINDINGS/CONCLUSIONS

As presently structured, the conduct of Olr&E at Strategic
Air, Commafid remains the fragmented organization fi! st identified
in 1970, The numerous organizations participating r, OT&E and

rte lack of a decision-making agency to oversee ths E-,tirp
Pro-,t am makes the process ine fficient. The system not
conducive to the impartiality required for objective ,-apon
system assessment and reporting. The existing procc. , is
uncoordinated in objective, responsibility, plannioo, tJ.stinQ,
and reporting.

From 1976 to the present, SAC has had no Air, Staff pressure to
reorganize, although the DO has made futile attempts to
incorporate the t200 TES under his control. This lack of
concentrated effort does not imply that all the problems have
been magically solved. On the contrary, in light o-r the emphasis
that system acquisition and testing is receiving in Congress, and
the publicity over fraud and integrity that seem to exist in the
acquisition and testing of multi-million dollar weapons of today,
reorganization at SAC must once again be brought into the open
for serious discussions and implementation. The obtje,.tives of an
e-fficient and effective OT&E program in Strate gi( :-J; ! I,-id
wiere sacrificed at the expense of retaining potier, c o. ro?, and
7r" ak.nizational integrity.

As shown by SACR 55-57, SAC conduct of OF&E is more
fragmented today than it was in 1970. The division of OT&E
r sponsibil ities between the XP and DO seems to be tased not on
functional lines, but based on arbitrary decisions. This is
cleArly shown by the fact that XP and DO are involved throughout
thp enti e T&E process. The XP argument that IOT&E is closer to
t~ fnctional responsibilities of DCS/Plans is valid, but if
4 h a ;- true, why then is not all IOT&E under the pjrview of the
X<P? r,,,: DO argument that OT&E best fits the furictional lines of
ICS/Operatior, s is also valid. Why then is it also involued in
[)T-&E of nuclear gravity weapons and ECM equipment, ,.hich seems to
ho closer .l igned vith the functional I ines of XIP?

SAC is technically complying with appropriate OT&E
Iir-ctives, but not with the intent. For instance, .'.though

ed as the SAC focal point 'or OT&E, DOOA has !ittlc influence
in OT&E planning and reporting of matters performed by DOM, XPQ,
X1PH, or LGM. All of the organizations performing OT&E as l isted
in 'ACR 55-97 do not .'eport their OT&E findings to D00A, or ask
for r'ecomrnen datlons. Not until 1983 was YP e'pen r'oulred to
r-oor din te P.ircrAft related 4200 TES programs v.ith OCOA,. Simply

20



p u th Ai rc(-,zf ancl Weapons Diisu-de o funct ion ai.AF5R
30 - Ii nd

Astc~ f r-3m not oipt imally>, or 9,i z ing ard pe rform ing OT&E, SAC
i o iing up to the standard specified in SACR 23-6. Th is

u.j;t i s the focus f or SAC organ izat ion poli ic>' and gu idance,
1:fov ;; re 5ert OT&E structure at SAC i s riot tailIored " to ensure

:f,- i"pi oduct i i t>' anct the bebst possible use of resources"
(21 1)

'cr, t he SECDEF e st ab i sh ed a n ev OT&E p o i cy i n 1971 , h e
00ocjectives. First was the establishment of a single AF

~ ;uytt was separate from the services that cou d
ir~2C ,,pe3ndent testing and reporting. His second aim was t o

y ir:. services centrally organize their OT&E functions t o 3A
a -, - ; H, this new test agency,. AFOTEG was established arid

ki I Iled the requir'ement of the first objective; however, to
t h is date SAC has refused to centrally organize. Past efforts to
do sbc; w e r - v alI d. The plans were dismissed because of
paro_ ial i sm and narrow poi nt of v iew that resulIted f rom a power
struggle within the command. The major players agreed the change
w'as just if+ied, warranted, and benef ic ial. The problem identified

i ni ';t i i tc;,i :i._ tud&>', and the SAC di Ienia remai ns. If a
cvHdat i or! isa imp I emcnt' d, under who's author ity do You pu t

;0i hia quks:J .,iist be put to rest before a signi ficant
ihow SAC conducts OT&E can be real Ized. There are

- cnsi Jerat i ons that must be addressed before the issue of
t-crzat ion can surface agi n .

,.,-qumeots over who is responsible for what kind of OT&E can
idefinitely because the guidance provided is unclear and
Ato irterpr .taticin. What must be put in the forefront is

trh.L p ur pose& of OT&E i s t o e st ima te t he m i I1 t ar)y u t iIi ty of a
37£ m, ubsystem, or item of equipment. Is the present way of

m:,ir~c. businiess the best way? Trh is study has shown that i t's not .
Ti ,E, iony i s th at tuery f ew will argue that i t i s. Parochial
Q iesJs mus t be put as3ide for any meaningful chance of

- -n izak-i or, ti. ccur. The opportunit' is here to voluntarily
Lhafige for the bette', because it will only be a matter of time
before 'SAC will once again be brought to task for their present

n 6 do? c e OT&E s'/stem.

21
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Chapter Sever,

RECOMMENDA T( OIS

In lok ing at possible ways of improving SeA&'s 'Jim
structure, i i must be emphasized that SAC's program is
Sr inefficie t, OT&E management requirements .r.e increasino,
dramatical y as evidenced by the numerous organiz tioES.= nowT" - c t iton

rivoi e n d T&W . A'c t ior, to consol i date cer tj in Cr.F functions

waas required in 1970 and it is required now. One of the
*i recommendet ions made by the c'd Hoc Committee i n I I' was to

maintain the status-quo. It was adopted. Unfortunately, the

*. choice of doing nothing then has made the adoption of a coherent
OT&E po icy more difficult today. Nevertheless a chnge must be
pursued because it is in the best interest of ak rnoE. objective

and thorough Or&E program. OTF&E is only one par't of a, dynamic
system acquisition process. It requires constant r svie w and the

attent ion of OT&E managers at all levels to ens:_rco hat it is
optimally performed. The following suggestions are possible

al ternatives to SAC's way of doing OT&E.

As a4 f:i t st tep, the Aircraft -nd UJeapons> Tet, fivision

(DOO ) should be reinstated as a directorate. Thi-, ch..nge will
give more cr.edibilit> and prectige to an or .ni7;-,. 't ,-n that is
sjpposed to he the SAtC focal point for OT&E. ;hi.- : uci)ol will
pro'.,,ide mor'e auton om>, independence, and eftir enc' in conducting
end report in test re.sults. DOCA's r--spon.ibii h.ve grown

-, i. .. .... d . - 4 m rri 'Mr, H 7 5 T t

'i._i',airis direct control of SAC Project Office at EnI in AFB and

the E 1.ctronic Coun termessures Laboratory at Offuttt ('FB; it is
r.rji-, r m c the 42 O FS at Par k.Fodal e I .R -Ia
•O-"nPJ -rhnei t S' u-dr-cr at .. ss r , rdit io ll, tho 1201 TESTS

" ; s 'OL .;fl -grn ificantly with the incorporation of the 2511W
".r. ... .' s w

S ,. - . ,r c,,, ei , cc rrirnodattV an iiicreAsiir, t,-stino
+c' fr .; c tu org of 1:te d;K i io r ar unique

o.,, h b ah'ate tr.-n ti director-.te i ,' p-eserntly under.
[)S I , r epor.i ! ., fr implementing c ant incn , -war plans,
- t , gy A a: ft i Jc a doctr ;;, p1 ann ino for Lt .J ri ' -J d-p, 1oymen t

rr, a qn , 2 Q (; 7 pA_ tic pat ton in ex ercises., ope t i o - - Red Flag
arson Of ir e, and providing representation fo the Support

* Settle Sta.ff. The establishment of an OT&E dir. ector ate in 1972

waS fully justi fied and needs to be reinst ,ted. In,- ion, incti on,

S :or, ti c ! : 4'0+ . r: sh,' id k, e trarsfeni c.d n. is
di r ec torate. ,as shown, the maj or i ty of the f c conducted

by the 4200th ar-e -,s.fnt i 1 l >, on the same weapor
systems/sjhx, r.m in jhich the [0 participate-, ci,- di-Verence

being that the 4200 TES conducts: IOT&E and thr ['0 rrt'!r:t. FOT&E.
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.rc~r~fmtr froni i~ii&E to FOr& can be sirmpl if ied and result In
es ov er lap, arnd mya>' remove the total gaps that now' exist in
3ciopl i st-ifg the T&E mission.

-mother aL ternat ive i s for the DCS/Operations to
cc11o tidate all its testing activities of major systems under the

~rP F D L e d ne w d ire ct o rat e. This would include the ICBM activities.
oper f ormed by DOMV. In essence , this structure would be

ai r: I ar t o the onie d isbanded i n 1975.

A th ir d op t ion i nclIutdes i ncorporat ing XP I CBM test i rg w iith
1*. 41 testinci and placing the new OT&E functions ,inder the
)z~. ed ne,. ietrt.To resolve e dilemma of which C
cv -ntrol this new agency, this plan would place the proposed

ig d'~ iePc toratei under the control of Sc ience and Research
'w hi -h presently provides technical and analytic assistan..e
d_'sico and analysis of OT&E. This small consol idation

.o u I di provide a more independent SAC FOT&E focal point that can
ov ,ide guidance and direction to the rest of the SAC

ar' ;at i ons per +orrmi ng OT&E. G iven the power and au thor ity to
staff Ilines, th is new agency cat) f ulf ill the i nten t of the

curren t OT&E regulations.

-. ~ ~ o -) .o I~ oact?~ the new di rec torate uncder the
ic'>F i~SAC ChiiEf of Staff. XP, DO, LG, and allI major

r r je;;pcn ~ytmtet ing functions conducted wi th in
~dq UaLr tE- u1,Oul Id Le included in this new agency, thus
-i ~ t he con t inu i n XP./DO argumen ts over terr itor ial

* .~ f OT&E . This action would identify a single executive
7 -* tur OT&L and would satisfy, OT&E directives, manuals, and

I c~at 1 01 Such a real ignment will consolidate functions,
cdu r u ove r lp of responsibilities, and may reduce manpower

~n t it h in sA C. I t should decrease administrative
uo.-i a.d and i cr ease commun icat ions eff+i c iency. However ,

mI im-elnaticr, uioijld require extensive study and time. Although

fje~i socuiz on , enac tmen t woulId be di ff icul t unl ess both the
-J DO w.,oulId be i n f avor of i t. OT&E can be accomplished more T

~~~,U tt.~,b n independent agency reporting directly to the
C-!e o Df Staii. tut there are considerable, strong forces

'M th, command i.hich resist such an OT&E organization no
t t etrr how k;31 id the need. Unless these forces are identified

ii, brough t to fa'orail e terms, any at tempt at complete
r) i f) i on kq 11 ; be futile. Efficient resource allocation L

'.itmrfm nies to be a growing problem within the Air Force. An>y
r-oc-.gri izat ion should str ikle to max imi ze these resources.

v~ and EmJluat ii:n i s a process that may be performed
*rrkchoijt the i fe r~xcle of a weapon system and should not be
..itra irned by the boundar ies of an i nef f ic ient system. The

wicins we haue are only as good as the process we use t o
*~.-luate them.

Z.3
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